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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high- voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
wells. 
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npe/yioxeH cnoco6 pa3pa6oTKn Hec}>Tera30Bbix MecTopoxaeHiii/i m 
yBe/iMHeHH« crreneHU uuBJieneHUfl HecfeTw u ra3a, cor/iacHO KOTopowiy b 
cKBa)Ki4Hax t npoSypeHHbix Ha MecTopoxaeHwti, pa3Memaicrr 3/ieiapoAbi, 
repMeTH3wpyiOT nx naicepaMw u noaaiOT k 3/ieicrpojaaM nepeMeHHbift, nocTOflHHbiw 
w/in MMny/ibCHbM tok BbicoKoro HanpflxeHnq, ot/i n h a 10 tu n w c si TeM, hto 
cKBaxwHbi repweTM3MpyioT natcepaMW Ha ypoBHe kpobjih nnacTOB, h noc/ie noflanu 
3/ie»apMHecKoro TOKa perynnpyioT naparv/ieTpbi TOKa 1/1 HanpaxeHWfl u/nnn B3awMHoe 
pacno/io)KeHMe a/ieicrpojaoB una oSecneseHWfl B03HHKHOBeHi4fl 3/ieKTpnHecKOui ayrn 
Me>KAy 3/ieKTpoAaMn, pa3MeiueHHbiMn B t no MeHbUjew Mepe, oahom cKBaxuiHe n/in 
Mexjay 3/ieKTpojaaMut AByx cocexxHwx cKBaxuiH. 
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Cnoco6 pa3pa6oTKn He0Tera3OBbix MecTopo)KAeHMM 
5 i/i yBe^MseHUfl cieneHu n3B/ieseHHfl He<J>™ m ra3a 

OfifiacTb TexHUKUi 

H3o6peTeHne othocuitch k o6/iac™ ropHotf npoMbiiuneHHocTw, a uNieHHO, 
10 k cnoco6aM pa3pa6oTKn i/t yBe/inseHUfl cTeneHw i/iaBJieneHMfl no/ie3Hbix 
ncKonaeMbix H3 3eMHwx Heap w, b nepByio osepe/ib, He$Tn n ra3a. 

npenLuecTBvioniMii vpoBeHb TexHHKH 

H3BecTHbi cnoco6w pa3pa6oTKn n yBenutseHnq crreneHU n3B/ieHeHuq He<t>Tn 
15 w ra3a H3 anacTOB MecTopoxcfleHnw c noMouubio nojaasn b ruiacTbi ropflsert boaw 
uidm neperpeToro napa ajih noBbiweHi/tfl BHyTpunnacTOBoro txasneHwn \a 
TeMneparypw, hto noBbituaeT npnTOK Hec|>Tw w ra3a k CKBaxuHatvi, npo6ypeHHbiM 
Ha n/iacT. Taiaie cnoco6bi AB/iHioTCfl BecbMa TpyAoeMKMMn w no3Bo/ifliOT 
yse/inHHTb CTeneHb M3BJieHeHW« He$T\A n ra3a TO/ibKO Ha 10-20%, hto HB/ifleTca 

20 HejaOCTaTOMHblM. 

Han6o/iee 6/ih3kmm aHanoroM npeanaraeMoro i*3o6peTeHi/m flB/iaeTCH 
ajieiapoTepMi/isecKi/M cnoco6 jao6binn He0Tn, BicnioMa»omnM 6ypeHne Ha 
MecTopo>KASHHti cKBaxi/iH, pa3MemeHi/ie b hux aneiapojaoB, repMeTM3aunio 
cKBaxnH naicepaMn h noaany k 3/ieicrpoAaM 3/ieicrpnHecKoro TOKa (cm. naTeHT 

25 ClUA Nq 2795279, 1957r.). flpn npoxoxneHW/i a/ieicrpuHecKoro TOKa nepe3 
npoAy^MBHbiui rmacT nponcxoflUT pa3orpeB nnacTa c noc/ieAy»omi/iM 
TepMnnecKUM pa3/ioxeHi/ieM ropiOHi/ix sewecTB c o6pa30saHneM KOKcosoro 
ocTaTKa. OnHaKo stot cnoco6 Taicxe He o6ecneswBaeT jiocTaTOHHoe yse/inHeHne 
CTeneHb i/i3B/ieHeHi/ia He4>™, ra3a \a apyri/ix no/ie3Hbix ncKonaeMwx H3 rmacTOB. 

30 PacKpbiTiie ui3o6peTeHH3 

3ajaaHeM, Ha peajeHne kotopow HanpaB/ieHO HacToaiuee n3o6peTeHne, 
AB^fleTCfl noBbiujeHne 34>$e»cTi/iBHOc™ pa3pa6oTKW He<{)Tera30Bbix 
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MecTopo>*caeHntf 3a cseT 3HaHt/iTe/ibHoro yBejinneHi/ifl CTeneHu n3B/ieHeHHfl 
He<t>Tn ( ra3a w japyrux noneaHbix nciconaeMbix H3 onacTos. 

nocTaB/ieHHaa 3aAasa peweHa b cnoco6e pa3pa6oTKn He<t>Tera30Bbix 
iwecTopoKAeHww, KOTopbM BiaiioMaeT b ce6?i c/ieAyiomyto noc/ieAOBaTe/ibHOCTb 
5 onepaunw. B ctcsaxuHax Ha He0Tera3OBOM MecTOpotcaeHnn, npoSypeHHwx no 
nosBbi He<J)TeHOCHoro (ra30HOCHoro) n/iacTa pa3MeiuaioT a/ietapoAbi, 3aTeM 
repMeTH3npyioT cKBaxuiHbi c noMombio ui3BecTHbix ycTpotfCTB * naKepos Ha 
ypoBHe kpobjiw nnacTOB, n noAatoT Ha 3/ieicrpoAw nepeivieHHbiw, nocTOflHHbiui 
hjih MMny^bCHbiw 3/ieKTpnHecKMM tok BbicoKoro HanpaxeHWH. 3aTeM 

10 pery/wpyiOT napaMeTpw Be/inswHbi too \a HanpaxeHwfl \a/\ajua B3anMHoe 
pacno/ioxeHne 3Jie»apoA08 xuifl o6ecneseHi/ifl B03HMKHOBeHi/m 3/ieKTpnMecKoui 
Ay™ MexAy s/ieicrpoAaMi/i, pa3MeiAeHHWMn b, no MeHbuiew Mepe, oahoui 
CKBaxuiHe nnn Meacay aneiapoAaMn jaByx coceAHnx ctcBaxuH. 

B KanecTBe 3/ieKTpoAOB MoryT 6biTb ncno/ib30BaHbi o6caaHbie Tpy6bi 

15 CKBaxutH, Apyrne MeTan/iumecKne KOHCTpyKunw cKsaxuH (6yposoM daB. ciaB 
cTa/ibHbix Tpy6 fi APyrne) t \aiva cneuna/ibHO pa3MeiuaeMbie txn* stow ue/iw 

3/ieKTponpOBOflWlUHe KOHCTpyKLLUH. 

B cnynae, ec/ii/i Heo6xoAHMO yse/inHHTb CTenenb ui3B/ieHeHi/m He<t)TM, ra3a 

TO/lbKO \A3 OAHOW CKBaXHHU, TO TOK HOAaiOT TO/lbKO Ha 3JieKTp0Abl 3T0M 

20 CKBaxuHbi. Hpn stom sneiapuHecKyio Ayry ue/iecoo6pa3HO 3a>KnraTb 
nocpeACTBOM pacn/iaB/ieHun BCTaBKn MexAy anetapoAaMw win pa3BeAeHneM 

K0HT3KT0B 3/ieKTp0A0B B 3TOW CKBaXUHe C OAHOBpeMeHHbIM nOBblllieHHeM 

HanpaxeHi/m noAaBaeMoro TOKa. Ecnn o6pa6oTKe noABepraeTca Becb n/iacT, to 
3/ieKTpnnecKyK) Ayry uenecoo6pa3HO 3axnraTb nyTeM npeABapnTenbHoro 
25 pa3orpe8a a/ieierponpoBOAHoro c/ioa n/iacTa w/in nyTeM npo6op npowexyTKOB 
Me)KAy 3/ieKTpoAaMn AByx coceAHux cKBaxnH npn noBbiiueHuin HanpflxeHi/m Ha 

HMX. 

Ranee, noc/ie 3axMraHHfl 3/ieKTpnMecK0M Ayrw b nepswx AByx coceAHnx 
CKBa>KHHax HanpflxeHne 3aa<nraHuifl a/ieiapi/mecicoCi Ayrn MoxeT 6biTb nonaHo Ha 
30 aneKTpoAbi, pacno^oxeHHbie b APyrux coceAHwx CKBaxuiHax MecTopoxAeHna, m, 
t3khm o6pa3QM, 3axnraiOT aneKTpusecKne Ayrn MexAy coceAHnwn 
cKBaxuHaMn Ha pa3^uiMHbfx ynacTKax MecTopoxAeHwa. 3aTeM sneKTptisecKne 
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Ayrn nepeMeiuaioT b npodpaHCTBe rmacTOB b Heo6xoAHMOM nopRQKe n 
noc/ieAOBaTe/ibHOCTut, aha nero noAatoT Hanpfla<eHi/ie 3axnraHi/ifl Ayr Ha 
3/ieKjpoAbi HOBbix coceAHnx cKBaxwH MecTopo>KAeHi/m h OTJOiioHaKDT HanpsweHne 
MexAy TeMw cKBaxuHaMi/i, Ha kotopwx a/ieiorpwHecKi/ie Ayrw yxe ropenit 
noc^eAOBaTe^bHocTb noA»oijoHeHHfl hobwx cKBaxi/tH k npoueccy ropenm 
3/ieKTpnMecKWX Ayr b ruiacTax onpeAejiflm jih6o wcxoaa w3 bo3mo>khocth 
paBHOMepHOui o6pa6oTKn hmm Bcew rmoiuaAw rmacTOB na a3hhom 
MecTopo)KjaeHi4M t /m6o b cjiysaflx cnoxHbix reo/iornsecKnx ycnoBwt?i 3a/ieraHHH 
nnacTOB MecTopoxAeHHfl ucxoa* ^3 oco6eHHOCTeui 3a/ieraHUfl n/iacTOB. 

BpeMfl BHyTpun/iacTOBoro ropeHUfl a/ieiorpuHecKHX Ayr Ha pa3jinHHux 

MeCT0P0)KAeHHflX 6yAeT pa3JlWHHblM B 3aBHCHMOCTH OT 4>H3HKO-MexaHHHeCKMX, 

3/ieicrpwHecKnx xapa»aepnc™K rmacTOB, cocTaBa u BHAa no/ie3Horo 
ncKonaeMoro, HanpsxeHHO-AecfcopMi/tpoBaHHoro coctohhhh caMi/ix rmacroB \a 
BMemaKDiunx nx ropHbix nopoA, reo/iorwHecKnx yc/ioBnii 3a^eraHna rmacTos h 
p«Aa Apyrux ct>a»oropoB. B KaxAOM KOHicpeTHOM cnysae BpeMfl ropeHwq 
3/ieicrpMHecKnx Ayr MexAy coceAHMMn CKBaxuHaMi/i b n/iacTax MecTopo>KAeHi/iw 
y cTaHaB/WBa toT aiccnepi/iMeHTajibHbiM nyiew c oAHOBpeMeHHbiMn 3aMepaMW 
BHyTpunnacTOBoro AaB/ieHi/m w TeMnepaTypw, a TaioKe nyTeM /ia6opaTopHoro n 
MaTeMaTHsecKoro MOAe/inpoBaHi/m AaHHoro npouecca b 3aAaHHbix yc/ioBi/rax 
A/ifl AOCTH)KeHMfl MaKcuMa^bHoro actxfceicra n yBeJii/meHWfl CTeneHu n3B/ieHeHt/w 
ncme3Hbix ncKonaeMbix w3 rmacTOB. B Heo6xoAnMbix cjiynaax B03MO)KHa 
MHoroKpaTHa^ o6pa6oTKa rmacTOB 3/ieicrpnHecKHMW AyraMn nepe3 
Heo6xoAMMbie BpeMeHHbie HHTepBa/ibi noc/ie HHTencuBHOM Ao6biHK none3Hbix 
ncKonaeMbix 1/13 nnacTOB, Hanpi/iMep, mto6w noAjaep>KaTb 3aAaHHbie nnn 
Heo6xoAHMbie AaBJieHwa m TeMnepaiypbi Hecfc™ m ra3a b ruiacTax Ann 
Han6o/iee no/iHOw mx oncasiai H3 MecTOpoxASHUfl. 3to oco6eHHO aioya^bHo b 
c/iysae Ao6bisn H3 n/iacTOB Bfl3tcow He<t>™ win npn oTKasice ra3a i/t3 
B/iaroHacbiiueHHbix CKBaxi/iH c hh3kwm nnacTOBbiw AaB/ieHi/ieM, TaK ksk ra30Bbie 
CKBaxuHbi b TaKnx c/iynaflx Moryr caM03aAaB/ii/iBaTbcfl boaom, nocrynaiomew 1*3 
n/iacTOB BMecTe c ra30M. 
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nepeneHb gbnrvo HeDTexefl 

CyiUHOCTb n3o6peieHMR noacHHeTCfl Ha sepTexax, rAe: 

Ha cfewr. 1 M3o6pa>KeH pa3pe3 Macci/iaa ropHbix nopoA, cxeiua 
pacno/ioxeHna naKepoB m 3/ieiapoAOB b CKBaxwHax w npouecc 3axuiraHt/ifl 
3^eKTpnMecKoPi flyrn; 

Ha (}>nr. 2 npwBeaeHa cxeMa nepeMeiueHUfl w pa3BopoTa 3/ieKTpnsecKnx 
Ayr b npodpaHCTBe ruiacTa Ha MecTopoxAeHnn no/ie3Hbix nciconaeMbix. 

papnaHThi ocviii finTRneHMq n3o6peTeHnq 

Ha He0Tera3OBOM MecTopoxAeHww (ct>nr. 1 ) rmacT b noAaB/iaioiueM 
6o/ibiiJMHCTBe c/iynaeB MMeeT c/ioxHoe c/ioncToe dpoeHne w coctowt u3 
ra30Hoc;Horo ono* 1, He<}>TeHOCHoro c/iofl 2, BOAOHOCHoro onofl 3 b nonse 
ruiacTa, oAHoro wiw HecKcmbKi/ix nporviacTK08 4, pacno/ioxeHHbix b 
pa3/iMHHbix cjioax nnacTa it, same scero, wMeioimtx 6o/iee Bbicoicyra 
3/ieiaponpoBOAHOCTb, MeM caM rmacT. Ha <J>wr. 1 uwcfcpofi 5 o6o3HaMeHW 
naKepw, KOTopbiMM ckb3>khhw A w 5 HaaexHo repMeTH3npy»OTCfl, HTo6bi 
nepeKpbiTb AocTyn KMc/iopoAa B03Ayxa b rwacT b npouecce ropeHna 
3/ieKTpnsecKMx Ayr. KpoMe sToro, naKepw c/iyxaT atia ratueHUfl b cKBaxuHe 
3/ieiaporwApaB/MMecKoro yAapa, B03HMKa»omero npi/t pa3xnraHnn Ayrn b 
KaxAo^i OTAe/ibHoii CKBaxtiHe. (laKepbi n3B/ieKa»0Tcq H3 ckb3)khh noarie 
oKOHsaHi/tfl o6pa6oTKM n/iacTa s/ieicrpusecKHMH AyraMM mokay coceAHUMn 
CKBaxuHaMM, a ao 3Toro c/iyxaT eiue m 3ar/iyuiKaMn nr\9\ He<J)Tn w ra3a, 
AaB/ieHne n TeMnepaTypa KOTopbix nocne o6pa6oTKi/t n/iacTOB s/ieKipusecKHMW 
AyraMn pe3Ko B03pacTaeT. 

06caAHbie Tpy6bi 6 b oTAe/ibHux c/iyMaax MoryT 6biTb ncno/ib30BaHbi b 
KasecTBe oAHoro M3 3/ieicrpoAOB, mto MMeeT Mecra Ha CKBaxwHe A. 
3/ieKTpnHecKnrt tok mo)K6t TaKxe noABOAHTbc« k s^eicrponpoBOAHOMy CJIOKD B 
n/iacTe no CTaBy W3 MeTa^nnsecKHX rpy6 14, 6ypoBOMy CTaBy n/iu APyroMy 
3/ieKTponpoBOAHOMy o6opyAOBaHMio CKBaxwH. B cKBaxwHbi MoryT 6biTb TaKxe 
ycTaHOB^eHbi cnemta/ibHbie s/ieicrpoAbi 7. Ha 4>ur. 1 uwcfcpoii 8 o6o3HaseHa 
3/ieiapnHecKaw Ayra b ctcBaxi/iHe A MexAy 3/ieiapoAOM \a o6caAHofi Tpy6ow b 
KanecTBe BToporo 3/ieicrpoAa npn ee 3a>KwraHnn TO/ibKo b oahom cKBaxuiHe A, 
unct>potf 9 o6o3HaseHa 3/ieiapnMecKa?i Ayra b npeAe/iax rmacta Me>KAy ABywfl 
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coceflHHMM CKBaxwHaMM A m 5, a uHcfcpofi 10 - a^eKTpuMecKan ayra mokay ABywa 
3/ieicrpoflaMn 7 To/ibKo b oahoA cKBaxuHe 6 npn ncno/ib30BaHwi n/iaBKOM 
BcfaBKn, coeAHHatomew 3/ieicrpoflbi 7 a/i* 3axnraHMH Ayrw. BbicoKoeo/ibTHwe 
Ka6e/in 11, nepeAaiomne tok BbicoKoro Hanpfl>KeHWfl Ha a/ieicrpoAbi 7, 

5 nOflCOeflMHeHbl K nepeflBMXHbIM t/tHAyKUHOHHblM eMKOCTflM WJll/1 MOlUHblM 

KOHAeHcaTopaM, win ncTOHHwicaM nMny/ibCHoro HanpflaceHUfl 12 a/ih 
HaKormew/iq a/ieicrpwHecKOM sHeprnn Ha noaepxHOCin zemwA m pa3MeweHHbix, 
HanpuMep, Ha waccw aBTOTflrasei't. B cboio osepeAb, nepeABuxHwe eMKOdn \a 
mctomhuku nMny/ibCHoro HanpaxeHUfl coeAHHeHbi c nocTOflHHOM /inHnew 

10 3/ieiorponepeAaH 13 a/ih nocTOflHHoro HaiconjieHWfl \a noAAepxaHi/m npouecca 
ropeHnq 3/ieicrpnMecKMx Ayr b ruiacTe. Arm 3axnraHWfl w noAAepxaHuia 
3/ieKTpnsecKnx Ayr b rmacTe wcno/ib3yioT Taiotce hctomhmkm nepeMeHHoro TOKa 
npoMbiuineHHow nacTOTbi. 

Ha <pu\r. 2 noKa3aHa noc/ieAOBaTanbHOCTb noAK/i»OHeHMfl hobwx cKsaxiiH h 

15 oTJcnioMeHnq npeAbiAymux CKBaxci/iH, Mexmy kotopwmw rmacT yxe o6pa6oiaH 
3/ieiapMMecKHMM AyraMM, rAe 3/ieiapoAbi cKBaxi/iH 1 yxe oTK/uoneHbi ot 
uictoshmkob noAaMM TOKa BbicoKoro HanpwKeHwa, 3/ieicrpoAbi ckb3xmh 2 
noAK/noseHbi k MCTOMHUKaM \AS\\A ce™ TOKa BbicoKoro HanpqxeHUfl n MexAy hmmm 
ropflT 3/ie»crpMMecKne Ayrw bo BHyTpwinacTOBOM npodpaHCTBe, a cwioBbiMw 

20 jihhhhmh noKa3aHo pacnpodpaHeHne s/ieiapunecKoro no/ia. Ckbsxhhw 3 
noAroTOB/ieHbi Ann 3a>KnraHnq 6 hwx 3/ieKTpnsecKi4x Ayr m nepeMemeHna mx bo 
BHyTpunnacTOBOM npocTpaHCTBe b HanpaaneHnn, yica3aHHOM cTpe/iKaMn. B 
c/ioxHbix reo/iornsecKnx yc/ioBWflx 3a^eraHM« nnacTOB 3aAaioT Heo6xoAHMbiM 
nopflAOK w noc/ieAOBaTe/ibHOCTb o6pa6oTKM nnacTOB MecTopoweHnti 

25 sneKTpuMecKMMM AyraMH. 

ripeA/iaraeMbiM cnoco6 pa3pa6oTioi Hec()Tera30Bbix MecTopoxAeHMi* n 
yaennMeHH« crreneHi/i w3B/ieHeHHH Hec{)Tw, ra3a n APyrwx no/ie3Hbix MCKonaeMwx 

H3 3eMHblX HeAP npMMeHflKDT C/ieAyOLUMM o6pa30M. 

Ha /ito6bix MecTopo)KAeHH9x MoryT MMeTb MecTO ABa Bapi/iaHTa cuTyaunw. 
30 nepsaa cuTyaunq - KorAa Ha hobom MecTopo)KAeHMn noc/ie 6ypeHwa cepwt/i 
pa3BeA0MHbix cKBaxnH Ha n/iacT crraHOBHTCfl M3BecTH0, mto AaB/ieHwe He<t>Tn win 
ra3a b rmacTe HesbicoKoe, nnn nMem MecTo Bfl3Kne He4>Tn, Tpe6yjomi/ie 
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pa3orpeBa ( nnn xe nMeioT MecTO BbicoKwe MexaHnsecKwe HanpaxeHi/ia b cbh3m 
c 6o/ibUiOM r/iy6MHOM 3a^eraHMfl nnacia, KOTopwe npwBOAflT k 6biCTpoMy 

CMWKaHMK) TpeiUHH M nop B O KOJIO CKBaXMHHOM npOCTpaHCTBe H CHUXeHMIO 

Ae6nTa cKBaxuH. B sthx c/iysaflx npe/yiaraeMbiPi cnoco6 ncno/ib3y(OT nepeA 
5 Hasa^oM 3KcruiyaTaunw HOBoro MecTopo)KAeHMfl. npwneM Ha pnae ynacTKOB, rae 
ruiacT yxe o6pa6oTaH 3/ieicrpwwecKMMM AyraMM, MoxeT HaswHaTbcfl 
npoMbiujiieHHafl Ao6bma, a Ha ocTa/ibHbix ysacTicax nnacia o6pa6oTica MoxeT 
npoAo/i)KaTbcfl no Mepe 6ypeHwa hobwx cKBaxnH Ha anacT napanne/ibHo c yxe 
paSoTaioiunMn no Ao6bme hs<J)ti/i mjim ra3a ctcaaxHHaMH. 

10 BTopaa cuTyaunn - KorAa Ha dapoM MecTopo>KAeHMi4 3 HSMmeji bHo yna^ 

Ae6nT cymecTByioiuwx h hhtghcmbho siccn/iyaTi/ipyeMbix b npow/iOM ckbsxhh, 
ho M3BecTHo, mto 3anacw He4>Tn n ra3a euxe 3HasnTenbHbie n Heo6xoAHMO 
yBe/iwMMTb BHyTpun/iacTOBoe AaB^eHne n TeMnepaTypy jxnn w3B/ieMeHna 
HeAP ocTaBUJuxcn 3anacoB. 

15 B o6enx cwiyauunx cKBaxuHbi, npoSypeHHbie ao noHBbi n/iacia 

repMeTM3wpyiOT naicepaMM 5 Ha ypoBHe kpobjim nnacia w npeABapme/ibHO 
pa3MemaioT b hmx s/ieiopoAbi 7. Ec/in HaAo 3axesb 3JieKTpnsecKyio Ayry 

TOJlbKO B OAHOM CKB3)KI/IHe E, TO 3/ieKTpOAW 7 COeAMHHIOT Me>KAy C06oPi 

n/iaBKow BCTaBKow, paccsnTaHHOM Ha onpeAeneHHyio ae/innuHy TOKa, a 3aTeM Ha 
20 hmx noAaioT tok BbicoKoro HanpflxeHnw n npn noBbiweHuw HanpHxeHMa n cn/ibi 
TOKa noc/ie pacrwaBJieHMfl BCTasKw MexAy s/ieiapoAaMM 3a>KMraeTCfl Ayra. Ec/w 
HaAo 3axeMb 3/ieKTpwMecKyio Ayry Me>KAy AByMfl coceAHMMn cKBaxuHaMM 
MecTopo)KAeHMH t to 3/ieKTpoAbi 7 pa3MeiuaiOT b c/ioe n/iacTa, o6/iaAajomero 
HawiyHiueii s/ieicrponpoBOAHOCTbio i/i oSecnesnBaioT HaAexHbiui koht3kt c 3Thm 
25 c/ioeM. B noAaB/inraiueM 6onbuiwHCTBe c/iynaeB 3tmm c/ioeivi HB/iqeTcfl 
BOAOHOcHbiw c/iom, 3a/ieraiomni/i b nonse onacTa. B TaKOM c/iynae 3/ieicrpoAbi 
7 pa3MemaiOT b boac, 3ano/iHatomew cKBaxuHy b CMecw c nect)Tbio n ra30M b 
npocTpaHCTBe ao nnxHero Topua naicepa. HecfcTb, kbk 6o/iee Jiencuft KOMnoHeHT 
CMecH, 0Ka3biBaeTCfl ssepxy CTO/i6a xhakoctm, a BOAa - BHH3y. 
30 f1pn noAane Toica BbicoKoro HanpqxeHua na 3/ieicrpoAbi 7 nepe3 

coeAHHHTe/ibHbie BbicoKOBO/ibTHbie Ka6env\ 1 1 ot nepeABMXHbix mctomhukob 
MMny/ibCHoro HanpnxeHnq m MoiUHbix eMKOCTew 12, b c/iysae 3a>Ki/traHMfl 
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3/ieiopuMecKOM ayrw To/ibico b oahowi cKBaxi/iHe 5, npoucxoAUT pacanaB/ieHMe 

BCT3BKH, COeAHH5llOLUeM 3/ieKTpoflbl 7 W MeXAY HUMM B CKBaXUHe B B03HMKaeT 

3/ieKTpnsecKaq ayra 10. B cjiynae, »corAa oahhm k3 3/ieicrpoAOB qs/iqioTcq 
oScaAHbie Tpy6bi 6 CKBaxwHbi. nocne noAanu TOKa BbicoKoro HanpqxeHuq 
3/ieicrpoA 7 OTBOflflT ot o6caAHbix Tpy6 6 h pa3pbiBaioT KOHTaicrbi MexAY 
humh, b pe3y/ibTaTe sero Toxe B03HHKaeT sneicrpuHecicaq Ayra 8 b 
cKBaxitHe A. npn 3axnraHni/t 3/ieKTpnMecicoi'i Ayrw MexAy AByMq coceAHHwn 
CKBaxuHaMU MecTopoxaeHUfl noBbiiua»OT HanpqxeHwe Ha 3/ieicrpoAax 7 coceAHnx 
cKBaxnH ao TaKoCi cTeneHw, mto nponcxoAMT npo6ow n/iacTa no c/ioio c 
MaKCHMa/i bHOM 3/ieicrponpoBOAHOcTbio (boaohochomy c/ioio), unw 
npeABapme/ibHo pa3orpeBa(OT Han6o/iee aneicrponpoBOAHbirt enow nnacTa m npw 
noAAepxaHMM Heo6xoAHMoro HanpqxeHi/iq Toxe 3axwraeTcq a/ieicrpMsecKaq Ayra 
9 MBXixy CKBaxuHSMH A m B c TeMneparypotf n/ia3Mbi b Hew ao ascatkob 
TbicflM rpaAycos no Ue/ibcn»o b 3aButcwM0c™ ot Be/insnHbi HOMHHa/ibHbix 
tokob. CicopocTb HapacTaHwa HanpqxeHwq n Maicci/iManbHoe ero 3HaseHwe 
3aBKCHT ot napaMeTpoB s/ieiapusecKOi?! uenn. HeM 6o/ibiije paccToqHwe MexAy 
3/ieiapoAaMH oTAe/ibHbix cKBaxnH, TeM 6o/ibUje 6yAeT MaKCHMa/ibHoe 3HaMeHne 
ycTaHaB/inBaioiuero ayry HanpaxeHnq. C yBe/inseHneM AaB/ieHwq 
TeMnepaTypa n/ia3Mbi noBbiwaeTcq. npi/i TOKax ao 10000 A Ayra ropuT a 
pacce^HHOM BUAe, a npn 6onbUJHx TOKax - b cxaTOM BHAe. 3/ieiapnMecKaq Ayra 
qB/iqeTcq oahhm ui3 bmaob pa3paaa b ra3ax \aj\\a napax, KOTopbiw 
xapaKTepn3yeTcq 6o/ibwoii rmoTHocTbio tok3, He6o/ibiunM naAeHneM HanpqxeHwq 
b cTBone Ayrn m bwcokow TeMnepaTypow. B caa3W c TeM, hto /iio6aq 
sjieicrpi/iHecKaa uenb 06/iaAaeT nHAytcrnBHOCTbio h eMxocibio, to nyTeM 
BJauoseHnq b AaHHyio uenb Aono/iHi/rre/ibHbix orpoMHbix MHAyKTi/iBHOCTeui u\ 
eMKOCTew Ha noBepxHOCTH 3eM/in Ao6nBaioTcq 3anaceHi/m 3HaswTe/ibHoui 
3/ie»apoMarHHTHow SHeprwn, KOTopaa npn pa3MbiicaHHH uenn nepeMeHHoro TOKa 
ocBo6o)KAaeTcq n nepexoAHT b Tennosyio sHeprwo, sacTb ee nepexoAUT b 
Apyrne bhaw SHeprnn, a B03HHKiuaq 3/ietcTpuisecKaq Ayra n oicpyxaiotuaq ee 
cpeAa qs/iqioTcq sHepronor/ioTUTe/iqMM. FlosTOMy b oicpyxaiowert Ayry cpeAe 
nponcxoAUT ncnapeHne xhakom w TBepAotf cocTas/iqioiunx nnacTa h BMemaioiuMx 
nopoA 3a cpaBHUTe/ibHO He6o/ibwne npoMexynoi BpeMeHu npw oneHb BbicoKOM 
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TeMnepaType. Bee sto npusoflUT k 3HawnTe/ibH0My noBbiiueHHto 
BHyTp^nnacTOBoro aaBnenm m eme 6o/ibujeMy B03pacTaHMio TeMnepaTypw 
ana3Mbi b ropmuefi Ayre, nosTOMy b ruiacie ropsn* ayrw oseHb BwcoKoro 
AaB/ieHHfl n TeMnepaTyp, KOTopwe nepeMewaioTCH bo BHyipuruiacTOBOM 
npocTpaHCTBe b 33A3hhom nopflAKe m noc/ieAOBaTe/ibHOc™, o6pa6aTbiBafl ero Ha 
Bcew wva 3ajaaHHoPi nacTH nnomaAH MecTopoxaeHUfl. MTO npMBOflUT K pe3KOMy 
n3MeHeHHK) HanpflxeHHo-flec()opMMpoBaHHoro w TeMnepaTypHoro cocTOflHua 
nnacTa no/ieaHoro HciconaeMoro n BMewaiomMX ero nopoA. l/l3MeHaeTCfl 
cucTeMa TpeuinH 1/1 nop, noflB/iaiOTCfl nycTOTbi h cBo6oAHbie npocTpaHCTBa b 
ruiacie 3a cseT ncnapeHHfl TBepAbix u xi/iakhx ct>a3, mto noc/ie raweHHfl Ayr 
npuBeAeT k eme oahomy nepepacnpeAe/ieHwo HanpflxeHHt* ot ropHoro 
AaB/ieHMfi w 3to Toxe no^OKMTe/ibHO GKaxeTcq Ha yBe/mseHHn npi/rroica He$Tv\ 
h ra3a b cKBaxHHbi. Bfl3K0CTb He<J)Tn b 3HaHHTe/ibHow cTeneHM 6yAeT cHuixeHa, 
BbotOKeHbi cMO/iflHbie w napacfeHHOBbie cocTaBJifl»omne He4>TH b nopax n 
TpemnHax. 

06pa6oTKa He4rrera30HOCHoro ruiacTa 3JieKTpnHecicuMi/i Ayrarviw b 
npeAe/iax m ecio poxAeH m h MoxeT 6wTb npupaBHeHa c tohkh 3peHH« cHuxeHnq 
ropHoro AaB/ieHwa k noA3eMHot?i OTpa6oTKe 3aiuwTHoro anacTa Ha yro/ibHbix 
MecTopo)KAeHMqx, KorAa c phuom pacno/ioxeHHoro rinacTa CHHMaiOTCfl 
HanpqxeHUfl ot ropHoro AaB/ieHwq m 06/iernaeTCfl ero Aera3auna. Ho, KpOMe 
sToro, b npeA/iaraeMOM cnoco6e npwcyTCTByeT eme ue/ibiw pha 3HasnTe/ibHbix 
npenwyiuecTB. 

B more, noc/ie o6pa6oTKn Hect)Tera30HocHoro n/iacTa MecTopoxAeHWH 
3/ieKTpnMecKMMH AyraMM pe3Ko B03pacTaeT cTeneHb M3B/ieseHMW H3 Hero 
He0TM h ra3a, mto no3BO/ifleT B03poAMTb k npoMbiui/ieHHOw siccrinyaTauMH 
Aaxe AaBHo 0Tpa60TaHHbie MecTopoKAeHnq npn Ha^nMnn b hmx eLue He 
n3B/ieMeHHbix 3anacos HecJ>Tn m ra3a n npn6/iw3HTbCfl k, npaKTunecKn, 

nO/lHOMy H3B/ieMeHMKD 3TMX 3anaCOB H3 MeCTOpOKAeHUM xaK CTapblX, T3K M 

HOBbix, TaK kbk o6pa6oTicy n/iacTOB MecTopoxAeHww 3/ieKTpMMecKiiMM AyraMM 
moxho ocyiuecTB^flTb MHoroKpaTHo nepe3 Heo6xoAHMue BpeMeHHbie wnTepBa/ibi. 
TaKuiM o6pa30M ( npeAnoxeHHbiw cnoco6 no3BO/ifleT no/iyswTb 

3HaMU!Te/lbHblM SKOHOMUMeCKUM 3(J)(t>eiCT fipn ero HCnO/1b30BaHMH \A ABrmeTCH 
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sKOJiornsecKM huctwm cnoco6oM. Ero mo>kho ycneuiHo ncno/ib30BaTb Ana 

nofl3eMHOM ra3wct)MKaunM yro/ibHbix n/iacTOB, mto 3HasnTe/ibH0 nosbicwT 

CTeneHb M3B/ieKaeMOCTH yr/151 H3 3eMHblX HeAP t n03BO/lMT 3HaHWTe/lbHO 

yMeHbiuMTb 3arpfl3HeHute OKpyxaiowetf cpeflbi BpeAHWMH oTxoflaMM ropHow 

5 npOMblQJJieHHOCTH (OTBa/iaMM nopOflbl, OTKasaHHblMUl HOA3eMHblMU BOAaMH H3 

cKBaxnH w ropHbix Bbipa6oTOK c bwcokmm coAepxaHweM cepw n flpyrux 
BpeAHbix npuMecew, nonaaaioiuHX b BOAoeMbi) m y/iynwuTb sKO/iorwo 
TeppnTopwM, Ha KOTopwx 3aneraiOT no/ie3Hbie wcKonaeMbie. C noMoiubK) aToro 
cnoco6a mokho TatoKe yHiiMTOXMTb noA3eMHbie 3axopoHeHna n Mori/i/ibHHKvi c 

10 OTXoflaMU BpeflHbix paAnoaKTMBHbix u xuMMsecKnx seiuecTB, OKuraji n ncnapaa 
nx nofl 3eM/iew b nna3Me 3/ieicrpMsecKHx Ayr 6e3 Aocryna Kuc/iopoAa 
B03Ziyxa, m npenqTCTByfl, Tew caMbiw, mx pacnpocTpaHeHi/iio noA3eMHbiMH BoaaMn 
b flpyrne MecTa. HpeA/iaraeMbiM cnoco6oM moxho Ao6nTbca BbirwaB/ieHna b 
noA3eMHbie Bbipa6oTicw H3 pyAHbix xi/ui, Ten n /ihh3 Meia/i/ioB, Hanpi/iMep, 

15 TaKMx KaK3o^OTO t cepe6po n Apyrux, o6/iaAaioujiwx oseHb bucokow 
sneiaponpoBOAHOCTbKD. 
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1 

2 OOPMY/1A H30BPETEHMR 

3 

4 

5 1. Cnoco6 pa3pa6oTKw Hec()Tera30Bbix MecTopoKAeHnCt m yBeni/iMem/iw 

6 deneHM n3B^eseHnq He<t>™ m ra3a t cor/iacHO KOTopoMy b cKBaxuHax, 

7 npoSypeHHbix Ha MecTopoxAeHww, pa3MemaiOT a/ieiapoflbi. repweTManpyioT ux 

8 naKepaMu h noAaioT k 3/ieicrpoAaM nepeMeHHWtf, nocTOflHHbift hjih 

9 i/iMny/ibcHbM tok BbicoKoro HanpflxeHMfl, oT/inMatomnwcw TeM, mto 

10 cKBa)KMHbi repMeTM3npyioT naicepaMH Ha ypoBHe kpob/im rmacTOB, m noc/ie 

1 1 noaasw a^eiapuMecKoro Toica pery/inpyioT napaMeTpw Toica w HanpfUKeHwa h/hjih 

12 B3auiMHoe pacno/ioxeHne 3/ieiapoAOB Ana o6ecneseHMfl B03HHKH0BeHHfl 

13 3/ieKTpnMecKOM flyrn Me>KAy 3/ieiapoAaMH, pa3MemeHHbiMw b, no MeHbuiert 

14 Mepe, oflHOw cKBa>KHHe i/ltim MexAy 3/ieicrpoflaMH aayx coceAHUix cKBaxHH, 
15 

16 2. CnocoS no n. 1, o t/i una » ium fi c a TeM, mto 3/ieiapnMecKne Ayrut 

17 3axnraioT nocpeACTBOM pacn/iaB/ieHHH bctsbkm Me)KAy 3/ieiapoAaMH wjih 

18 pa3BeAeHweM KOHTaKTOB a/ieicrpoAOB b oahom CKBaxoine, \asva nyTew npo6oa 

19 npoNie>KyTKOB MexAy 3/ieiapoAaMM AByx coceAHwx cKBaxMH npu noBbiuieHHH 

20 Hanp^xeHnq Ha hhx. 
21 

22 3. Cnoco6 no n.l.oT^MMaiomniicfl TeM, mto a/ieiapuMecKMe Ayrn 

23 3axnraraT wexAy 3/ietapoAaMM b Hecxo/ibKnx napax cKBaxnH MecTopoxAeHna 

24 n b Heo6xoAMMow noc/ieAOBaTe/ibHocTn MeHHtoT napbi cKBaxnH, Me)KAy kotopumm 

25 3axnraiOT 3/ieiapnMecKwe Ayrn bo BHyTpunnacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 non.1,OT/iHMa»omnMCfl TeM, mto npw Heo6xoAMMOCTn 

28 noAAepxaHMw 3aAaHHbix Be/WMiiH BHyTpuinnacTOBoro AaB/ieHHH v\ TeMnepaTypw 

29 HecfcTi/i w ra3a, npouecc o6pa6oTKH rmacTOB a/ieicrpuMecKHMM AyraMw noBTopaiOT 

30 MHoroKpaTHO Mepe3 Heo6xoAMMbie BpeMeHHbie nHTepBanbi. 
31 
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"E" 6onec paHHHH aoKywcKT, ho ony&iKKOBaHHUH Ha nary "X" noKyvicHT, hmooidhh HaHoonce 6jik3xoc othooichhc k npejxMery 
Me^uiyHapoaHOM nona<iH hjih nocne net noHoca, noposaiuHH HonoHy h H3o6pcTaTCJibCXHH yposeHb 

"O" flOKyMCHT. OTHOCaUlHHCS K yCTHOMy paCKpUTHK), 9KCnOHH- "Y" aOKyMetTf. nOpOSaillHH K306pCTaTtJlfcOtHH ypOBCHfc B CO«iC- 
pOBaHHK) H TJL TaHHH C OAKKM HAH HCCKOnUCHMH JIOKyMCHTaUH TOH M.C 

"P" noxyMCHT, ony&iHKOBaHKMH ao naru ue*nyHaponnoH no- KareropHH 

aaMH. ho nocnc naTu HcnpauiHBacMoro npHopHTCTa "&" noicyMCHT. nuisiotuHHCfl naTetrrou-aHanoroM 


flaTa iieHCTBHTe/ibHoro saBepuieHKfl MexsyHaponHoro noHoca 
30 aHBapa 1998 (30.01.98) 


flara ompaBKH HacToamero oTHera o MeamyHapoimoM 
noHace: 25 Mapra 1998 (25.03.98) 


HaHueHOBaHHe h aapec MexjiyHapooHoro noHcxosoro opraua: 
BcepoccHftcKHH HayHHO-HcaieiioBaTCJibcrHft HHcnnyr 
HHcnnyT rocyflapcreeHHOH nareHTHoft aKcneprmu, 
Poccjw, 121858, MocKBa, EepexKOBcxafl Ha6., 30-1 
(Daxc: 243-3337, TejiexaHn: 114818 ITOHAHA 


ynojiHOMOweHHoe jthuo: 

A.IlCTpOB 

Teneo>oH Ns: (095)240-5888 



OopMa PCT/ISA/210 (BropoH jihct) (Hionb 1992) 



